The suckling behavior of some mammals is characterized by preferences for anterior or posterior nipples and consistent return by individual young to particular nipples or nipple pairs. Some murid species also display tenacious nipple attachment. Pine voles (ϭ woodland voles, Microtus pinetorum) have tenaciously clinging young and 2 pairs of abdominal mammae. We examined whether young pine voles preferred particular nipple pairs and whether young on the 2 pairs were differentially groomed or dislodged by their mothers. We also examined whether young showed fidelity to suckling location. Young pine voles preferred the hindmost nipples and were dislodged less frequently from those nipples than from the more anterior pair. We found no evidence that mothers differentially groomed young on the 2 pairs. Fidelity to nipple and nipple pair was greater in small than in large litters, which may reflect less competition for hind nipples in small litters and the need to consistently stimulate a nipple to ensure productivity.
Differences among species exist in preferences of young mammals for anterior or posterior nipples (or teats in species with a cistern associated with the mammary gland; hereafter, only the term nipple will be used). Whereas young pigs (Sus scrofa Fraser and Thompson 1986) and rats (Rattus norvegicus -Tsai 1931) prefer anterior suckling locations, young cats (Felis silvestris -Ewer 1959) , binturongs (Arctictis binturong -Schoknecht 1984) , and prairie voles (Microtus ochrogaster-McGuire 1998) prefer posterior locations. In still other species, such as the northern grasshopper mouse (Onychomys leucogaster), young exhibit no obvious preference for anterior or posterior nipple pairs (Moodie 1999) . Differences among nipples or nipple pairs in ease of colostrum extraction, composition or yield of milk, proximity to the calls of the mother, accessibility, size and shape, effectiveness in eliciting milk ejection, and likelihood of being dislodged or trampled * Correspondent: bmcguire@science.smith.edu have been suggested to explain positional preferences (Donald 1937; Ewer 1959; Fraser and Lin 1984; Hafez and Signoret 1969; Jeppesen 1982; McBride 1963; Tsai 1931) . However, the underlying bases for nipple preferences in most species are unknown.
Differences among species also exist in the tendency of young to suckle consistently from the same nipple or pair of nipples. Northern grasshopper mice do not consistently return to the same location to suckle (Moodie 1999) . In contrast, fidelity to nipple or nipple pair has been noted in several species, including pigs (Donald 1937) , binturongs (Schoknecht 1984) , snow leopards (Uncia uncia-McVittie 1978) , cats (Ewer 1959) , hyraxes (Procavia johnstoni and Heterohyrax brucei -Hoeck 1977) , and prairie voles (McGuire 1998) . In these species, fidelity ranges from exclusive or near exclusive ownership of a nipple or nipple pair to a demonstrated preference for particular suckling locations. Fidelity may reduce fighting among siblings, speed attach-ment to nipples, and allow individual offspring to ensure that a particular nipple or nipple pair receives adequate stimulation and thus produces sufficient milk (Ewer 1959; Fraser and Thompson 1986; Hartsock and Graves 1976) . In pigs (Donald 1937; Winfield et al. 1974 ) and prairie voles (McGuire 1998) , fidelity decreases with increasing litter size.
In rodents, suckling behavior also may be characterized by the tenacity with which young cling to nipples. Tenacious nipple attachment has been described for 44 species, all within the family Muridae (Gilbert 1995) . Young of these species typically remain attached to nipples whenever mothers are in the nest, are detached by mothers using a species-specific style before her departures from the nest, and cling so tightly to the nipple that they may be dragged long distances by mothers startled from the nest (Hamilton 1953; Horner and Taylor 1968; Meester and Hallett 1970; Richardson 1943; Thomas and Birney 1979) . Tenacious nipple attachment may have evolved in species in which young face intense competition from siblings for nipples and milk (Gilbert 1995) . To date, most detailed studies of the suckling behavior of rodents have involved nonclinging domestic species such as mice (Mus musculus) and rats. Most studies of clinging species have been lifehistory accounts in which tenacious nipple attachment is described; quantitative studies of the suckling behavior of prairie voles (McGuire 1998) and northern grasshopper mice (Moodie 1999 ) are recent exceptions.
We conducted 2 studies of the suckling behavior of pine voles (or woodland voles, Microtus pinetorum), a species that displays tenacious nipple attachment (Hamilton 1938; Salo et al. 1994) . The purpose of the 1st study was to determine whether young pine voles display fidelity to nipple and nipple pair and a preference for the hindmost nipples (pine voles have 2 pairs of abdominal mammae). To facilitate direct species comparisons, we used methods in study 1 that were identical to those of the previous study of prairie voles (McGuire 1998) . The purpose of study 2 was to determine whether the frequency with which young pine voles are groomed or dislodged varies with the nipple pair to which they are attached; differential grooming or dislodgment might form the basis for nipple preferences. Given their similarities to prairie voles in parentoffspring interactions, development, and other life-history traits (McGuire and Novak 1984; Oliveras and Novak 1986; Salo et al. 1994) , we predicted that pine voles in study 1 would be similar to prairie voles and display fidelity to nipple and nipple pair and a preference for the hindmost nipples. With respect to study 2, we predicted that young on preferred nipples would be groomed more frequently and dislodged less frequently than young on less-preferred nipples.
MATERIALS AND METHODS
Animals and husbandry.-Pine voles were descendants of animals trapped in an orchard in New Paltz, New York, in June 1997. We received voles from a colony at Rutgers University in March 1998 and maintained them as breeding pairs with young in plastic tubs (47 by 25 by 20 cm) in the Animal Care Facility at Smith College. Each tub contained peat moss and pine shavings and a covering of hay. Food (rodent chow, rabbit chow, sunflower seeds, oats, and cracked corn) and water were available ad libitum, and we provided apples 3 times a week. The ambient temperature was about 20ЊC, humidity was about 50%, and the light cycle was 15L:9D with lights on at 0600 h. Study 1.-We checked breeding pairs daily for litters and considered day of birth to be day 1. On day 4 after birth, we marked each young on its back with black Nyanzol dye; beginning on that day and continuing every other day until day 16 after birth, we gently picked up the mother and scored the nipple to which each young was attached. Pine voles have 2 pairs of abdominal mammae. In keeping with the established convention of numbering pairs from anterior to posterior (e.g., Hartsock et al. 1977) , we considered the more anterior pair of nipples to be the 1st nipple pair and the more posterior pair to be the 2nd nipple pair. We scored young that were not on a nipple as ''off. '' To determine whether pine vole young exhibit an overall preference for a particular nipple pair, we calculated the number of observations out of a possible 7 (observations occurred on days 4, 6, 8, 10, 12, 14, and 16 ) that each nipple pair was occupied. We considered a nipple pair occupied when Ն1 nipple of the pair had a young vole attached. To evaluate the statistical significance of patterns of nipple use, we assigned a value of 1.0 to the 1st nipple pair and 2.0 to the 2nd pair and calculated a mean pair number for each litter. We also examined use of nipple pairs over time by plotting the proportion of litters using each nipple pair in relation to age of the young.
To evaluate the level of fidelity shown by pine vole young to particular nipples and nipple pairs, we calculated nipple fidelity (proportion of observations on which a young vole was attached to the nipple on which it was most commonly seen), nipple-pair fidelity (proportion of observations on which a young vole was attached to the nipple pair on which it was most commonly seen), and nipple-pair consistency. Van Loen and Molenaar (1967) described consistency as C i ϭ ⌺K ij 2 /[⌺K ij ] 2 , where C i was the consistency score for the ith young and K ij was the frequency with which the ith young suckled the jth nipple pair. For example, a young vole attached to the 1st nipple pair on 2 observations and the 2nd nipple pair on 4 observations would receive a consistency score of (2) 2 ϩ (4) 2 /(2 ϩ 4) 2 ϭ 0.56. Mortality occurred in 6 of the 21 litters observed in study 1, and all 6 litters had Ն3 young at birth (in 4 litters of 3, 2 young survived; in 1 litter of 5, 4 young survived; in 1 litter of 6, 4 young survived). Of the 7 deaths, 1 occurred on day 2 and 6 occurred on or after day 4 (start of data collection); data from young that died were not included in analyses. Overall, 88.5% (54 of 61) of the young born in study 1 survived to weaning at 20 days of age.
For all analyses, we categorized litters by size as small (1-2 young, n ϭ 10 litters) and large (3-4 young, n ϭ 10 litters). In most cases, litter size was defined as the number of young present at day 4 (start of data collection). The only exceptions were 3 litters in which young were alive on day 4 that were almost never observed on a nipple and died a few days later. In those 3 litters, we used litter size after death of the young (e.g., we had 1 litter in which 6 young were born and 1 died at 4 days and another at 8 days; because young that died were almost never observed on a nipple, we considered the litter size to be 4). We used mean values per litter when evaluating with t-tests whether fidelity, consistency, and nipple-pair number differed between litters in the 2 size categories. For all t-tests, variances of the 2 groups were not assumed to be equal. Data are presented as mean Ϯ SE. In addition to the 20 litters, a single litter of 5 young was born in which all survived to weaning at 20 days of age. Data from that litter were not included in formal analyses but were described in the text to provide information on patterns of suckling when there were more young than nipples.
Of the 21 litters observed, 12 were born to multiparous females and 9 to primiparous females, and litters from each type of female were represented in each category of litter size (e.g., 6 of the litters produced by primiparous females were small and 3 were large). Parity has been shown to have minimal effect on the suckling behavior of piglets (Fraser and Thompson 1986) . Piglets born to primiparous females did not differ from those born to 2nd-parity females in the consistency with which they returned to the same suckling location, and they exhibited the characteristic preference for anterior suckling locations, although the preference was less apparent than that exhibited by piglets in 2nd-parity litters. Data for study 1 for pine voles were collected from May 1998 through August 1999.
Study 2.-We conducted the 2nd study in pens with bases of clear acrylic plastic (Plexiglas). Each pen was 1.3 by 1.3 m in floor area with 70-cm sides of either clear Plexiglas or aluminum flashing framed by wood. Each of 3 pens was located in an individual room within the Animal Care Facility. Pens were raised on wooden legs about 70 cm above the floor and each contained a layer of peat moss 3-5 cm thick and a covering of hay 15-20 cm deep. To ensure immediate visibility from below the pens, we constructed initial runways for the voles; pine voles placed in the pens modified runways and constructed their own nests, always clearing the bottoms down to the Plexiglas surface. We observed voles in their nests while lying below the pens on a mechanic's creeper. Food, water, light, humidity, and temperature in the rooms with the pens were identical to those in the room with the breeding colony.
We used date of pairing or date of birth of previous litter to predict when parturition would occur and placed a pair into the pens a few days before the predicted date. Just before placement of animals into the pens, we dyed the ventral surface of the male black with Nyanzol D for identification purposes. We considered the day that young were born to be day 1 of their life and began data collection on day 3. Several hours before observations on day 3, we removed young from the pen when the mother was away from the nest and individually marked each on its back with dye. Young pine voles do not have sufficient fur before day 3 to permit identification by this method. We also wanted to minimize disturbance to adults and young in the 2 days after birth. We weighed young to the nearest 0.1 g before returning them to their nest. Each young was weighed and dyed again on day 9.
We observed suckling interactions between the adult female and young every day from day 3 to day 10 after birth. That time period was chosen because weaning records from our breeding colony indicated that most deaths of young occurred before day 10 of life, suggesting that competition among young for nipples was most intense during that period. Young pine voles also begin to supplement their diet of milk with solid food toward the end of their 2nd week of life (McGuire and Novak 1984) . Each observation lasted 60 min and occurred between 0900 and 1600 h. During each observation, we monitored the pattern of occupancy of nipples and recorded any change due to voluntary release of nipples by the young or the young being dislodged or removed from a nipple. Young voluntarily released their hold on a nipple when switching from 1 nipple to another or when simply repositioning themselves on the same nipple. We categorized each dislodgment or removal as resulting from actions of the mother, father, or siblings. Dislodgments by mothers occurred when their sudden self-grooming or nest-building movements caused an offspring to lose its hold on a nipple; dislodgments appeared accidental and mothers always remained in the nest. In contrast, removals by mothers appeared deliberate and always were associated with the mother's departure from the nest. Before leaving the nest, mothers would remove young from their nipples either by grasping them with their incisors and pulling them off 1 by 1 (removal by mouth) or by spinning in tight circles and twisting them off Ն1 at a time (removal by spinning). Dislodgments by fathers occurred when their sudden movements in the nest caused an offspring to lose its hold on a nipple. Two fathers were observed to grasp an offspring with their incisors and pull it off a nipple. Those instances of ''removal by father by mouth'' occurred when females experienced difficulty removing young from their nipples and left the nest with an offspring attached. Fathers were observed to follow them out of the nest, pull the young off, and return it to the nest. Dislodgments by siblings occurred when their movements (e.g., persistent pushing with muzzle or motion of forepaws) caused a littermate to lose its hold on a nipple. In summary, we categorized each instance of a young pine vole changing from being attached to a nipple to being unattached as resulting from 1 of 4 situations: release of nipple by young; dislodgment from nipple by mother, father, or sibling; removal from nipple by mother or father by mouth; or removal from nipple by mother by spinning.
To explore preferential use of hind nipples, we examined 3 patterns of behavior when all 4 nipples were occupied and when 1 nipple of each pair was occupied: release of nipples by young, dislodgment from nipples by mother, and grooming by mother. We used confidence intervals to determine whether the null hypotheses of equal release, dislodgment, or grooming of young on 1st and 2nd nipple pairs could be rejected. In some cases, the small number of observations precluded statistical analysis and we present results without analysis. To determine whether body mass influenced likelihood of dislodgment, we examined body masses of dislodged young to see if they were the lightest in their litter. We used body mass at day 3 for dislodgments that occurred between days 3 and 6 and body mass at day 9 for those that occurred between days 7 and 10.
We observed 8 families (1 primiparous female and 7 multiparous females) with litter size at birth ranging from 2 to 5 young. Of the 26 young born in the pens (4 litters of 2 young, 2 litters of 4 young, and 2 litters of 5 young), 22 (84.6%) survived to weaning at 20 days of age. Mortality occurred in 3 of the 8 litters (in 1 litter of 2, 1 young found dead on day 4; in another litter of 2, 1 young found dead on day 19; in 1 FIG. 1.-Changes in use of nipple pairs relative to age of young in pine voles. Sample is 10 litters for each category of litter size.
litter of 5, 1 young found dead on day 4, another on day 6). Young found dead on days 4 or 6 typically were found at the sides of the nest during observations and informal checks of animals and were almost never observed on a nipple, so we considered sizes of those litters to be 1 (for the litter of 2) and 3 (for the litter of 5 in which 2 died). The primiparous female produced a litter of 4 young, and all young survived to weaning. Data for study 2 were collected from June 1998 through July 1999.
RESULTS
Study 1.-Young pine voles preferred the 2nd nipple pair (i.e., the hindmost pair). Young in litters with 1 or 2 offspring always occupied the 2nd pair (mean number of observations out of 7 that each pair was occupied Ϯ SE: 1st pair, 0.0 Ϯ 0.0; 2nd pair, 6.2 Ϯ 0.4; n ϭ 10 litters). In litters of 3 or 4 young, the 2nd pair was used somewhat more frequently than the 1st pair (1st pair, 5.1 Ϯ 0.5; 2nd pair, 6.6 Ϯ 0.2; n ϭ 10 litters). Nipple-pair number was greater in litters of 1 or 2 young (2.00 Ϯ 0.00) than in those with 3 or 4 young (1.67 Ϯ 0.03; t ϭ 11.57, d.f. ϭ 9, P Ͻ 0.001).
Use of the 2nd nipple pair remained high through day 16 after birth ( Fig. 1 ). In litters with 3 or 4 young, use of the 1st pair declined sooner than did use of the 2nd pair. In the single litter of 5 young, both pairs were used on all 7 observations. Fidelity to nipple and nipple pair and consistency to nipple pair were greater in litters with 1 or 2 young than in those with 3 or 4 young (Table 1) . Values for the litter of 5 young indicated a continued pattern of decreasing fidelity and consistency with increasing litter size (Table 1, footnote) .
Study 2.-The pattern of nipple use observed in study 2 supported the finding from study 1 of a preference for the 2nd nipple pair (Table 2) . However, in contrast to study 1 in which young in litters with 1 or 2 offspring were never found on the 1st pair, young in 3 of the 4 small litters in study 2 were occasionally observed on the 1st pair (Table 2) . That difference likely reflected frequency and duration of behavioral sampling used in the 2 studies. Whereas study 1 involved an instantaneous sample every other day, we conducted a 1-h observation for each of 8 consecutive days in study 2.
We observed 517 instances in which young pine voles changed from being on a nipple to being off. In 139 instances (26.9%), a young vole voluntarily released its hold on a nipple in the course of switching nipples or repositioning itself on the same nipple. The remaining instances were due to dislodgment or removal by the mother (358 of 517; 69.2%) or father (7 of 517; 1.4%), or dislodgment by a sibling (13 of 517; 2.5%). Of the 358 instances involving mothers, 67 (18.7%) were dislodgments, 257 (71.8%) were removals by spinning, and 34 (9.5%) were removals by mouth. Of the 7 instances involving fathers, 5 were dislodgments and 2 were removals by mouth.
When young were distributed equally on 1st and 2nd nipple pairs, most releases occurred from the 1st pair. Of the 66 observed releases when all 4 nipples were occupied, 58 (87.9%) were from the 1st nipple pair and 8 (12.1%) were from the 2nd pair (CI ϭ 0.776-0.984, P Ͻ 0.01). A similar pattern was observed when 1 nipple of each pair was occupied; 10 (71.4%) of the 14 releases were from the 1st nipple pair and 4 (28.6%) were from the 2nd pair. The apparent reluctance of young pine voles to release hind nipples supported our finding from study 1 of a preference for those nipples.
When 1st and 2nd nipple pairs were occupied equally, most dislodgments by mothers were from 1st pairs. When all 4 nipples were occupied, 29 of 35 dislodgments (82.9%) were from the 1st nipple pair and 6 (17.1%) were from the 2nd pair (CI ϭ 0.618-0.936, P Ͻ 0.01), and when 1 nipple of each pair was occupied, all 12 dislodgments were from the 1st pair. Those findings supported our prediction that young on hindmost nipples were dislodged less often than young on anterior nipples.
The greater proportion of dislodgments from the 1st nipple pair could reflect some feature of the pair itself (e.g., the 1st pair is slightly closer to the forelegs which are directly involved in sudden movements associated with self-grooming and nest building) or condition of the young attached there (e.g., smaller and weaker young cannot compete effectively for hind nipples and thus are found more often on the 1st pair and are dislodged more readily than more robust littermates). Of 29 dislodgments from the 1st pair when all nipples were occupied, only 6 (20.7%) involved the smallest individual in the litter. Of 12 dislodgments from the 1st pair when 1 nipple from each pair was occupied, 5 (41.7%) involved the lighter of the 2 attached individuals. Thus, we found no evidence that smaller and presumably weaker young were dislodged disproportionately from the 1st pair. When 1st and 2nd nipple pairs were occupied equally, grooming by mothers was directed equally to young on the 2 pairs. Of the 46 incidents of grooming by mothers when all 4 nipples were occupied, 26 (56.5%) involved young on the 1st nipple pair and 20 (43.5%) involved young on the 2nd pair. Similarly, of the 87 incidents of grooming by mothers when 1 nipple from each pair was occupied, 48 (55.2%) involved young on the 1st nipple pair and 39 (44.8%) involved young on the 2nd pair. Thus, we found no evidence that mothers differentially groomed young on hind nipples. 
DISCUSSION
Young pine voles preferred the 2nd (hindmost) nipples in both studies, based on observations of nipples occupied. Preference for hind nipples also was evident in the apparent reluctance of young to voluntarily release hind nipples in study 2.
Positional preferences in pine voles are not related to likelihood of receiving grooming from the mother. We found no evidence that mothers differentially groomed young on hind nipples. Instead, preference for hind nipples may stem, in part, from the lesser likelihood of dislodgment from these nipples by movements of the mother. Differences in likelihood of dislodgment from 1st and 2nd nipple pairs could reflect condition of attached young or characteristics of pairs themselves. The greater likelihood of dislodgment from the 1st nipple pair did not seem to reflect the condition of young attached there, as measured by body mass. We found no evidence that dislodgments from the 1st pair disproportionately involved the lightest individuals within litters. In domestic pigs, an extensively studied species in which young exhibit a preference for anterior suckling locations, a tendency exists for more anterior nipples to be occupied by heavier young (Fraser and Jones 1975; Fraser et al. 1979; McBride et al. 1965; Scheel et al. 1977) . We are currently tracking patterns of suckling behavior and weight gain in more detail to determine whether a relationship exists between body mass and locations of nipples suckled in voles.
The greater likelihood of dislodgment from nipples of the 1st pair may reflect their slightly closer location to forelegs, which are used more extensively than are hind legs in many self-grooming and nest-building movements. Whether nipples of the 1st and 2nd pairs differ in other characteristics, such as size and shape, which may influence ability of young to maintain their hold during sudden movements of the mother, is unknown.
A factor not examined here that may contribute to positional preference of young pine voles is difference between nipple pairs in milk yield. In some species, anterior nipples are sometimes more productive (S. scrofa- Barber et al. 1955; Donald 1937) , whereas in other species posterior nipples seem more productive (A. binturong-Schoknecht 1984; F. silvestrisEwer 1959) , and nipple preferences correlate with patterns of productivity. However, one problem in attributing nipple preferences to differences in milk yield is the difficulty in determining whether young prefer certain nipples because of their greater yield or whether young prefer these nipples for reasons unrelated to milk yield and then by their vigorous suckling stimulate greater production of milk by the preferred nipples (Fraser and Jones 1975) .
Another factor that may contribute to positional preference of young pine voles is difference between nipple pairs in milk ejection. In domestic pigs, stimulation of anterior nipples is necessary to elicit milk ejection (Fraser 1973 (Fraser , 1976 . It is possible that stimulation of the hind nipples of pine voles is necessary for, or more effective in, eliciting milk ejection, and that nipple preferences reflect this difference between nipple pairs. A relationship between milk ejection and patterns of nipple use would be impossible to assess solely by observing female pine voles and their young. During our direct observations in study 2, we found no obvious behavioral pattern in the mother or young that signaled milk ejection. Whereas young Norway rats (R. norvegicus) exhibit a characteristic stretch response when milk is ejected (Drewett et al. 1974) , young voles show no such response. Also, upon draining the mammary gland of a nipple, a young rat will shift to another nipple to collect milk from the same letdown, and such shifting occurs synchronously within litters (Cramer and Blass 1983) . In contrast, young pine voles attach to a nipple when their mother enters the nest and typically remain attached to that nipple until dislodged or removed by the mother. Voluntary release of a nipple occurs relatively infrequently and on an individual basis in pine voles. A more complete understanding of species differences in suckling behavior likely will require knowledge of patterns of milk delivery, and such data are not yet available for voles.
The consistency with which young pine voles attached to the same nipple or nipple pair was greater in litters with 1 or 2 young than in litters with 3 or 4 young. A pattern of greater consistency in suckling position in small than in large litters has been reported for prairie voles (McGuire 1998) and pigs (Hartsock et al. 1977; Hemsworth et al. 1976; Winfield et al. 1974 ). The higher consistency scores for litters of 1 or 2 pine voles likely reflect absence of competition from littermates for preferred hind nipples and the need for consistent stimulation of a nipple to ensure continued milk production.
The suckling behavior of pine voles is remarkably similar to that of prairie voles. In both species, young exhibit tenacious nipple attachment (Hamilton 1938; Salo et al. 1994; Thomas and Birney 1979) , a degree of fidelity in their choice of nipple and nipple pair, and a strong preference for the hindmost nipples (McGuire 1998; present study). In mammals with multiple young, fidelity in suckling position may reduce conflict among littermates, hasten attachment to nipples, and allow individual young to ensure that a particular nipple or pair of nipples receives adequate stimulation and thus remains productive (Ewer 1959; Fraser and Thompson 1986; Hartsock and Graves 1976; McBride 1963) . In rodents, tenacious nipple attachment seems to have evolved in species characterized by low mammary number, more offspring per mammary, and breeding by litter overlap whereby females mate during postpartum estrus and thus are nursing 1 litter while pregnant with the next (Gilbert 1995) ; these features are characteristic of pine voles and prairie voles. The suite of suckling behaviors in pine and prairie voles is consistent with intense sibling competition for nipples and milk. One difference between the 2 species is the method used by mothers to remove young before leaving the nest. Whereas prairie vole mothers reportedly remove attached young by grasping them with their incisors and pulling until the young release their hold on nipples (Thomas and Birney 1979) , pine vole mothers more commonly remove young by spinning in tight circles. The latter method also has been reported for some species of wood rats (Neotoma fuscipes Gander 1929; Neotoma floridana-Hamilton 1953) . However, overall, similarities in suckling behavior may now be added to the growing list of behavioral similarities between pine voles and prairie voles.
